Genetic variation in thymidylate synthase confers resistance to 5-fluorodeoxyuridine.
The human colorectal tumor cell line HCT 116 was resident to the cytotoxic effects of 5-fluorodeoxyuridine (FdUrd). The response to FdUrd was increased only slightly by the presence of 10 microM folinic acid (CF). HCT 116 formed FdUMP and CH2H4PteGlu polyglutamates after exposure to FdUrd and CF. The sensitivity to FdUrd correlated well with the extent of TS inhibition. The role of TS in the resistance of the cells to FdUrd was examined. HCT 116 expresses two TS enzymes, which differ in pI. The more basic TS has been detected in only HCT 116 cells. The other TS is identical in pI to the enzymes detected in other human cells. The variant TS differs from the common by His replacement of Tyr at residue 33. The variant TS exhibited a 3-fold lower affinity for FdUMP than the common TS. The enzymes co-expressed in HCT 116 exhibited an FdUMP binding constant similar to that of the variant TS. TS-deficient cells were transfected with cDNAs encoding the two TS polypeptides. Transfectants expressing the variant TS were more resistant to FdUrd cytotoxicity than cells expressing the common TS. Thus, the structural variation in TS reduced enzyme affinity for FdUMP and conferred resistance to FdUrd.